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I: 

The a c t i v i t i e s  i n  the program on l o w  pressure  measurements have 

covered t h e  following general  a c t i v i t i e s  during t h e  pas t  s i x  months and 

w i l l  be b r i e f l y  descr ibed under these headings: 

1. Measurement of t h e  Pumping Speed of Ion-Getter Pumps 

a t  Low Pressures 

2. Processing of Ultrahigh Vacuum Systems 

3. Production of CO i n  t he  Presence of 0 i n  Ultrahigh 
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Vacuum Systems 

4. High Resolution Electron Spectrometer 

5 .  Measurements of t he  Angular D i s t r ibu t ions  of Secondary 

Electrons 

6 .  Adsorption-Desorption of Gases. 

1. Measurement of t h e  Pumping Speed of Ion-Getter Pumps a t  Low Pressures  

A desc r ip t ion  of t h e  program and prel iminary r e s u l t s  w e r e  

presented i n  t h e  las t  semiannual r epor t .  

a pressure  c o n t r o l l e r  has been added t o  t h e  experiment. More accura t e  

and reproducible  da t a  have been r e a l i z e d  due t o  t h F s  modif icat ion.  

However, t h e  q u a l i t a t i v e  behavior and conclusion presented previously 

During the  l a s t  six months, 

a r e  not e s s e n t i a l l y  modlfied. 

Measurements on ion-get ter  pumps of the  s l o t t e d  cathode geometry 

have been i n i t i a t e d ,  and measurements on t r i o d e  pumps are planned. 
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2. Processing of Ultrahigh Vacuum Systems 

The t y p i c a l  pumpdown, bakeout, outgassing c y c l e  used t o  

process u l t r ah igh  vacuum systems s u f f e r s  from seve ra l  disadvantages.  

Among these are t h a t  the t r a p  i s  l e f t  contaminated and t h e  system i s  

exposed t o  t h e  vapors of t h e  pumping system during bakeout. Lange and 

Singleton’ r ecen t ly  repor ted  improved performance of such  systems by 

incorpora t ing  a va lve  between t h e  chamber t o  be evacuated and t h e  

t r a p ,  and by following a p a r t i c u l a r  rou t ine  of baking. This technique 

has been used i n  t h i s  labora tory  w i t h  considerable  success.  

t h e  u l t ima te  pressure  of a system can be reduced g r e a t e r  than an order  

of magnitude by t h e  procedure. A system has been assembled t o  s tudy 

processing quan t i t a t ive ly ,  i n  an e f f o r t  to  determine t h e  sources of 

gas and t h e  type  of gases given off by these sources.  

Typically,  

3. Production of CO i n  t h e  Presence of 0 i n  Ultrahigh Vacuum Systems 2 

2 I n  a recent  publ icat ion,  Schuemann, de Segovia, and Alpert  

repor ted  a high r a t e  of production of CO i n  an u l t r ah igh  vacuum system 

under t he  condi t ion  of a r e l a t i v e l y  high rate of flow of 0 through t h e  

system and i n  which a hot cathode ion iza t ion  gauge was operat ing.  The 

2 

exact  reasons f o r  this high rate of production w e r e  not e s t ab l i shed  i n  

that  work. Recent measurements i nd ica t e  t h a t  the ra te  of production 

of CO is  much reduced i n  a sys t em processed using t h e  technique discussed 

i n  t h e  previous sec t ion ,  A system has been assembled t o  s tudy t h i s  

e f f e c t  and t o  attempt t o  a sce r t a in  t h e  mechanism involved. 
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4. Hinh Resolution Electron SDectrometer 

Preliminary da ta  has been obtained w i t h  t h e  e l ec t ron  

spectrometer descr ibed i n  the previous s t a t u s  r epor t .  A number of 

i n t e r e s t i n g  f e a t u r e s  have been observed for a 110 s i n g l e  c rys ta l  

tungsten t a r g e t .  Among t hese  a re :  

a )  a clear sepa ra t ion  of e las t ical ly  and i n e l a s t i c a l l y  

s c a t t e r e d  e lec t rons  t o  primary energies  below 10 eV;  

s t r u c t u r e  i n  t h e  inelast ic  region of t he  secondary 

d i s t r i b u t i o n ;  

b)  

c) an elastic peak of almost constant  ha l f  width from 2 e V  

t o  50 e V  primary energies. 

The r e s u l t s  are prel iminary and more work is required t o  v e r i f y  t h e  

exact  s i t u a t i o n .  

A number of modifications have been made t o  improve t h e  

s e n s i t i v i t y  of t h e  instrument. 

5 .  Measurements of t h e  Angular Dis t r ibu t ions  of Secondary Electrons 

The design of t h i s  instrument i s  e s s e n t i a l l y  complete and 

the  f a b r i c a t i o n  is a l m o s t  f in i shed .  The double-trap, mercury-diffusion- 

pumped vacuum chamber has been completed and i n i t i a l  tests performed 

which i n d i c a t e  t h a t  t h e  mercury contamination w i l l  b e  a t  an extremely 

l o w  l e v e l .  
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6. Adsorption-Desorption of Gases 

The apparatus f o r  t h i s  experiment w a s  e s s e n t i a l l y  completed 

i n  t h e  las t  s i x  months. Several  modifications have been made. I n  

p a r t i c u l a r ,  t h e  i o n  source-lens system has been redesigned and is  now 

s u i t a b l e  for preliminary measurements. 

l e n s  system is being c a r r i e d  on to increase  t h e  s e n s i t i v i t y  of t h i s  

experiment and t h e  experiment described under 5 above. 

Additional work on t h e  s o u r c e  
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